N-terminal residues regulate proteasomal degradation of AANAT.
Serotonin N-acetyltransferase (AANAT) catalyzes the conversion of serotonin to N-acetylserotonin, which is the immediate precursor for formation of melatonin. Although it is known that AANAT is degraded via the proteasomal proteolysis, detailed mechanisms are not defined. In this paper, we tested the in vivo role of proteasome inhibition on AANAT activity and melatonin release and examined the amino acid residues in AANAT that contribute to the proteasome degradation. We have shown that inhibition of proteasome activities in vivo in the intact pineal gland fails to prevent the light-induced suppression of melatonin secretion. Furthermore, in cell lines stably expressing AANAT, inhibition of proteasomal proteolysis, which resulted in a large accumulation of AANAT protein, similarly failed to increase AANAT enzyme activity proportional to the amount of proteins accumulated. Site-directed mutagenesis analysis of AANAT revealed that the AANAT degradation is independent of lysine and the two surface cysteine residues. Deletion analysis of N-terminus identified the second amino acid leucine (L2) as the key residue that contributes to the proteasomal proteolysis of AANAT protein. These results suggest that rat AANAT protein is degraded via the N-end rule pathway of proteasomal proteolysis and the leucine at the N-terminus appears to be the key residue recognized by N-end rule pathway.